Demonstration of a Na(+)-dicarboxylate cotransporter in bovine adrenocortical cells.
Our study found the uptake of [14C]succinate into bovine adrenocortical cells to be sodium-dependent, inhibited by lithium, and to have an apparent K(m) of 146 mumol/l. Succinate uptake was inhibited by glutarate, fumarate, alpha-ketoglutarate, and maleate but not by 2,3-dimethylsuccinate or cis-aconitate, specific inhibitors of the basolateral Na(+)-dicarboxylate transporter of renal proximal tubule cells. Succinate uptake was highest at pH 6.0 and decreased with increasing pH. Transport of succinate was not significantly inhibited by citrate at pH 7.4 whereas at pH 6.0 inhibition of succinate uptake by citrate was small but significant. The affinity of the adrenal dicarboxylate transporter towards succinate ranges in between the low affinity of the renal luminal dicarboxylate transporter and the high affinity of the respective basolateral transporter. The pH dependency of succinate uptake and the missing inhibition by citrate at pH 7.4 differ from both the luminal and from the basolateral dicarboxylate transporters in kidney, liver, intestine, and placenta. These functional characteristics provide evidence for the existence of a Na(+)-dicarboxylate cotransporter in adrenocortical cells which may supply cholesterol metabolism with reducing substrates.